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Introduction

Diseases, and humanity’s struggle to control them, have been a defining part of human
history. Malaria, which remains one of the deadliest diseases on the planet, has been responsible
for the deaths of an estimated 4 to 5 percent of all people who have ever lived (Harford, 2013).
While malaria still remains a very important issue, in the future the diseases that will pose the
biggest threat to humanity will come in the form of pandemics. As evidenced by the global
response to COVID-19, our increasingly globalized and interconnected world makes it very hard
to have a controlled response to new infectious diseases. This problem is important, considering
another pandemic within our lifetimes is more likely than some people might like to admit
(Marani et al., 2021). Given this challenge, we must use the best tools that we have at our
disposal. Since these are problems that involve complex systems with many inputs and outputs,
Artificial Intelligence (Al) and machine learning (ML) technologies have the potential to be very
helpful. The proposed STS research paper will examine how humanity can use Al and Machine
learning to prevent and minimize future pandemics.

Aside from pandemics, it is also important to consider other, non-infectious diseases and
how we can prevent the harm they cause. For example, Acute Myeloid Leukemia (AML) is the
most prevalent form of leukemia in adults and causes in excess of 10,000 deaths per year (De
Kouchkovsky, et al.). In addition to examining how we can use Al and machine learning to
reduce the harm caused by pandemics, the proposed technical research will examine protein

targets for new AML treatments and redesigning the database that helps discover these targets.

Technical Topic
Acute Myeloid Leukemia (AML) is a disease which occurs when there is an

accumulation of poorly differentiated cells in the blood and bone marrow (Meyers, et al., 2013).



Despite recent advances in treatment, it is estimated that up to 70% of AML patients 65 years or
older will die as a result of the disease within 1 year of their diagnosis (Dohner et al., 2015).
Improving the standard of care therapy for AML could save thousands of lives each year (in the
United States alone) and would provide the hope that patients desperately need.

ZielBio, a young pharmaceutical company located in Charlottesville, Virginia aims to
find treatments for deadly diseases by reversing the typical discovery process. Their discovery
process works by conducting hundreds of screens in order to identify potential targets that could
be used in the creation of a treatment (Brinton, 2016). A screen, in this case, is when disease
cells are exposed to a large number of peptide sequences in order to examine binding behavior.
A target is a protein that is potentially relevant to the process of how the disease works, and
therefore has the potential to be the foundation of a successful treatment. Through this process
ZielBio is able to discover novel targets that have not yet been identified by other discovery
methods.

In the proposed technical project, a relevant target for AML will be identified through
this process using MOLM-13 cells. These cells were taken (with informed consent) from a man
with AML in 1995 and have been immortalized into a cell line, which allows for them to be used
for research purposes across the world (Matsuo et al., 1997). Once a target has been identified, it
will be validated through a series of biological tests to confirm its identity, and additional tests
will be performed to assess the nature of the relationship between the target protein and the cells
of interest.

In addition to the identification of a novel AML target, this project will involve a
redesign of the database used within the drug discovery platform. The database currently holds

data from over 300 screens. However, the database was built in real time and therefore lacks



efficiency in its search processes. A major goal of the project will be to re-index the SQL
database in order to improve search functionality. By improving the search functionality of the
database, the ZielBio team will be able to spend less time waiting for database queries to process,
and more time doing the important work they perform on a daily basis. By identifying a novel
target relevant to Acute Myeloid Leukemia and redesigning the platform’s database, this project
will improve the likelihood of treatment developments in the coming years and hopefully result
in lives being saved.

STS Topic

Society inherently requires people to gather, communicate, and interact with one another.
As a result, humans have always dealt with outbreaks of highly infectious diseases, often called
pandemics. Pandemics have occurred at a relatively regular frequency throughout human history,
and have been responsible for millions if not billions of deaths (Marani et al., 2021). As a result,
it should be a top priority of the human species to figure out how to minimize the harm that
pandemics cause, given that they are nearly certain to continue in the future. Given their ability
to handle large swaths of information and generate useful predictions and insights, Machine
Learning and Artificial Intelligence can likely help reduce the severity of future pandemics, or
even help prevent them entirely.

Machine Learning is a modeling strategy that involves using collected data to predict
future outcomes through the use of tuning parameters and numerical optimization techniques
(Bzdok et al., 2017). For biological phenomena that do not have established models, such as the
spreading of diseases that are not yet fully understood by the scientific community, machine

learning can be a powerful tool for identifying patterns and generating insight.



Artificial Intelligence refers to a broad range of fields that all involve using and creating
software that can learn to recognize patterns in data through iterative processing and specialized
algorithms (SAS India). Machine learning is perhaps the most prominent form of Al, but it is
simply one method within a much larger field that includes technologies such as neural
networks, natural language processing, and other subfields. In addition to using machine learning
to predict future outbreaks and how diseases will spread, Al will be useful in other ways, such as
improving security and screening protocols among nucleic acid and peptide synthesis providers
to prevent a manmade pandemic from occurring (Lee, 2019).

This issue is fairly unique in that all of humanity has a stake in its outcome. Just as
millions of people were infected with COVID-19 as a result of early failures to prevent its
spread, a future pandemic could impact the entire planet if we fail to act appropriately (Katella,
2021). As far as groups are concerned, government organizations focused on public health and
disease (such as the CDC, NIH, European Centre for Disease Prevention and Control, etc.) are
primary stakeholders involved in these issues and will likely implement some of the strategies
discussed.

It will also be important to consider the role of these technologies in broader society and
how their development brought change or was the result of change. In the same vein as described
by Winner in “Do Artifacts Have Politics,” Al can be said to have an inherent political value
because it requires input from society in the form of data, and this data must have a source
(Winner, 1980). The system cannot exist in a vacuum outside of societal influence. Given that
our discussion is centered around communicable diseases between humans, this data will be that
of individuals or groups of people, and therefore there must be some value judgments made

surrounding privacy. Critics of the concept of political technologies would argue that humans



simply apply value to technology, and that it is not inherently political. In addition to considering
the political nature of these topics, it will also be important to acknowledge that decisions in the
realm of public health are always going to involve a “calculus of risk” as discussed by Gabe
Mythen (Mythen, 2004). Typically, a healthy society creates a balance of risk and freedom, as a
maximally free society (no order) and a maximally safe society (no freedom) would both be
states of misery for everyone involved. These tradeoffs and risk analysis must be considered
carefully when thinking about initiatives that may be taken to combat the spread of a pandemic
(Miller, 2019). Critics of risk analysis would argue that it does not take social dynamics and
emotions into account and simply reduces people and their lives down to numbers and data. In
order to account for this critique, the proposed STS research paper will examine how to balance
the social value of community and connection with the need to prevent unneeded tragedy
through the spread of pandemics. For example, if an Al system predicts that a pandemic will
soon rise out of a certain region, a rational decision must be made using the probability of this
event occurring combined with the negative effect of a given solution (such as shutting down all
social/in-person activity in that region).
Research Question and Methods

In the forthcoming paper | will explore how we as a society can use machine learning and
artificial intelligence to minimize the negative effects of pandemics. The research needed will be
performed by searching for academic papers using keywords and key terms such as “Al,”
“Pandemic,” “COVID-19,” “Machine Learning,” “Disease X,” and other related terms. These
terms were selected because they are highly relevant to the topic at hand. Specifically regarding
“Disease X”, this is a term coined by the World Health Organization to describe a currently

unknown future deadly disease, and it has been adopted by many academics and officials in



discussions of how we can prepare for pandemics (The Economist, 2018). This method of
research is aligned very closely with the topic at hand, as many of the techniques in this area of
research have not yet been implemented, and still remain in the realm of theory and academic
discussion.
Conclusion

The technical portion of this project will identify a novel AML target while improving
the efficiency of the drug discovery platform’s database through reindexing. Promising results
from this project could eventually lead to clinical treatments and help increase the chance of
survival for AML patients. Additionally, improving the functionality of the platform’s database
will help ZielBio discover novel targets and pursue potential treatments for other serious diseases
in addition to AML. The STS portion of this project will identify practical ideas regarding how
governments and other stakeholders can use Machine Learning and Acrtificial Intelligence to
reduce the negative outcomes associated with future pandemics. Doing so will provide a
summary as to how we can be prepared for when the next pandemic eventually occurs, and
encourage those in power to take action in accordance with what has been outlined. Both projects
will contribute to the body of knowledge surrounding deadly diseases, with the hope that

eventually we find cures and prevention methods to nullify their effects.
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